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(54) SOLAR BATTERY MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the outside 
edge face sealing structure of a solar battery panel with 
an excellent moisture-resistant effect and satisfactory 
assembly workability in a solar battery module. 
SOLUTION: An almost U-shaped gasket 8 to be interfit 
by interposing a solar battery panel 5 obtained by 
sealing a solar battery element 2 between a transparent 
cover 1 and a moisture-resistant sheet 4 by a spring 
function is mounted so that the outside edge part of the 
solar battery panel 5 can be covered. Moreover, the 
almost U-shaped gasket 8 is interfit into an almost U- 
shaped groove formed at an outer frame 6 so that the 
solar battery panel can be prevented from dropping by 
the spring. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention It is related with the outside end-face-seal structure of solar- 
battery BANERU in a solar cell module. 
[0002] 

[Description of the Prior Art] There is a thing as shown in Fig. 12, Fig. 13, and Fig. 14 as shown in 
publication of unexamined utility model application Showa 59-1 12960, publication of unexamined 
utility model application Showa 60-6254, and JP,8-148710,A as seal structure of the conventional solar 
cell module. This solar panel 5 consists of a moisture-proof sheet 4 which consists of the transparence 
covering 1 which consists of a glass plate etc., the enclosure material 3 which consists of EVA resin etc., 
a solar battery element 2 formed with a silicon single crystal, silicon polycrystal, or an amorphous 
silicon, polyvinyl fluoride, etc. The edge of a solar panel 5 is inserted in the slot of an outer frame 6 
which serves as the gasket 8 made from rubber or plastics from plastics, such as aluminum or FRP, 
through the sealants 9, such as isobutylene isoprene rubber, by the case, and is supported. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in such conventional seal structure, in order 
for isobutylene isoprene rubber, horseshoe-shaped, or the abbreviation mold gasket 8 for L characters to 
perform sealing between an outer frame 6 and a solar panel 5, dimensional accuracy is required of the 
path clearance between transparence cover glass 1 and an outer frame 6. When this path clearance was . 
not suitable, the defect of sealing occurred, and there was a problem that water etc. trespasses upon the 
interior of a solar panel 5, a solar battery element 2 deteriorated or the sealants 9, such as isobutylene 
isoprene rubber, overflowed into a front face. Moreover, since the coefficient of linear expansion of an 
outer frame and a solar panel differed, in response to the heat cycle of about 100-degree C temperature 
gradient, poor sealing might occur according to the difference of the expansion at this time during the 
long-term use in the outdoors. If it was in the area which receives the salt damage along the seashore etc. 
especially, **** of a solar-battery output occurred by this poor sealing, and it might lapse into the 
situation where a solar energy power generation system cannot be operated. 

[0004] Moreover, since it set like the assembler who equips the outside edge of a solar panel 5 with an 
outer frame 6, and considers as a solar cell module and the elastic gasket 8 was used, bolting of an outer 
frame 6 might become an ununiformity, and the appearance might become drum-like. Furthermore, in 
order to correct this, when it bound tight by force, there was a problem of a sealant 9 overflowing. 
[0005] This invention is made in view of such a conventional trouble, regardless of the precision of path 
clearance, even when a temperature gradient occurs, it has the good sealing effectiveness, and it aims at 
offering the end-face-seal structure of the solar panel 5 which assembles further and is easy to carry out. 
[0006] 

[Means for Solving the Problem] It is the solar cell module equipped with the solar panel and the outer 
frame attached in the periphery of this solar panel, and while forming the slot of a uniform cross-section 
configuration in said outer frame, the above-mentioned purpose is attained by using to have carried out 
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fitting of this gasket by the slot and spring function of said outer frame, and to have attached it further, 
as the solar cell module by which it was characterized, covering the outside edge of said solar panel with 
the abbreviation mold gasket for U characters, and pinching. 

[0007] For example, so that the outside edge of solar-battery BANERU 5 which comes to close a solar 
battery element 2 between the transparence covering 1 and the moisture-proof sheet 4 may be covered 
Equip with the gasket 8 of the abbreviation mold for U characters which sandwiches a solar panel by the 
spring function and fits in, the slot of the shape of a typeface of abbreviation KO further formed in the 
outer frame 6 and the outer frame 6 is made to carry out fitting of the gasket 8 of the abbreviation mold 
for U characters to the slot of said outer frame, and omission are prevented by the function of a spring. 
[0008] 

[Embodiment of the Invention] The wrap is equipped with the outside edge of a solar panel 5 for the 
gasket 8 which has the PANE function prepared beforehand in this invention at four sides. Since it was 
made to fit in by the stop section which furthermore equipped the slot for fitting on the outer frame with 
and which was prepared near the inlet port of a slot at this time, and the height prepared in the gasket 
outside, Regardless of the dimensional accuracy of the path clearance between the transparence covering 
1 and an outer frame 6, even if it is the case where a temperature gradient arises, the good seal 
effectiveness is securable. Therefore, permeation of water etc. can be prevented and degradation of a 
solar battery element 2 can be prevented. Moreover, since the gasket 8 with a PANE function is used, 
when installation is easy and cannot drop out easily, when equipping a solar panel 5, and carrying out 
fitting to an outer frame 6 further, it can slide and a sex can equip easily well. 
[0009] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
[0010] (Example 1) Fig. 1 is drawing showing one example of this invention gasket 8. 8 is a gasket, it 
extrudes rigid plastics, such as PVC, PC, and PP, casts, and is made. 15 and 16 are the heights for 
carrying out fitting to an outer frame. Fig. 2 is drawing showing one example of this invention. 5 is a 
solar panel and consists of the transparence covering 1, a solar battery element 2, enclosure material 3, 
and a moisture-proof sheet 4. The transparence covering 1 has the function to protect the front face of a 
solar panel, for example, using the transparence glass plate etc. The enclosure material 3 has the 
function which sticks the transparence covering 1 and the moisture-proof sheet 4 at the same time it 
consists of EVA resin, PVB resin, or PIB resin and protects a solar battery element 2. What laminated 
resin sheets, such as PVF and PET, or said resin sheet, aluminum foil, etc. is used, and the moisture- 
proof sheet 4 has the function to prevent that moisture trespasses upon the interior. A solar battery 
element 2 has the function to transform solar light energy into direct electrical energy, and is formed 
from compounds, such as a silicon single crystal, silicon polycrystal, an amorphous silicon, and CIS, etc. 
In the case of compounds, such as an amorphous silicon and CIS, since it is directly formed on it by 
using transparence covering 1 as a substrate, the distance between a solar battery element 2 and the 
transparence covering 1 is lost in that case. Sealing of the outside edge of the solar panel 5 constituted as 
mentioned above is covered and carried out with a sealant 9 and a gasket 8. A gasket 8 consists of a 
knockout cast of rigid plastics, such as PVC, PP, and PC, and has a cross section as shown in Fig. 1. 
This configuration is designed so that it may fit in with the slot which pinched the solar panel 1 and was 
established in the outer frame 6. A sealant 9 consists of isobutylene isoprene rubber, silicone resin, etc., 
protects the outside edge of a solar panel 5, and has the dampproof function. However, this sealant 9 
may not be used when it has moisture-proof engine performance sufficient with a solar panel 5. The cast 
and FRP cast of aluminum were used and the outer frame 6 has secured the reinforcement as the whole 
solar cell module. However, by the application, when a mechanical strength is not so required, the 
curved plate made from a plastics cast metallurgy group may be used as an outer frame 6. Next, said seal 
structure is formed and how to assemble a solar cell module is explained. First, the gasket 8 of the die 
length which was adapted on all sides [ of a solar panel 5 ] is prepared, and optimum dose spreading of 
the sealants 9, such as isobutylene isoprene rubber, is carried out at the inside. It equips with a gasket 8 
on all sides so that this sealant 9 may be pushed at the outside edge of a solar panel 5. At this time, by 
moderate reinforcement, a gasket 8 pinches the thickness direction of a solar panel, and does not fall out 
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immediately. The solar panel 5 which equipped with the gasket 8 on all sides, respectively, and then 
equipped with the gasket 8 toward the slot of an outer frame 6 is pushed, and it inserts to the condition . 
that the gasket stop corner sections 10 and 1 1 and the height for a stop of a gasket 8 which were 
prepared in the outer frame 6 gear. At this time, an outer frame 6 can also be attached to two sides or 
neighborhood coincidence of a solar cell module using a fixture. Moreover, it can be **-easy in the die- 
length direction, and can be made to slide to it, and the gasket 8 which fitted into the slot of an outer 
frame 6 can correct the lap condition of the corner section. 

[001 1] Or the gasket 8 which carried out optimum dose spreading of the sealant 9 previously is inserted 
in the slot of an outer frame 6, a solar panel 5 can be inserted in opening of a gasket 8 later, and a 
module can also be assembled. 

[0012] (Example 2) Fig. 3 is drawing showing another example of this invention gasket. 8 is a gasket 
and is made from coincidence extrusion molding of rigid plastics, such as PVC, PC, and PP, and flexible 
plastics, such as PVC and TPO. Although 15 and 16 are the heights for carrying out fitting to an outer 
frame and this part is made with a rigid plastic, the fillet section of 14 is made with flexible plastics. 
This gasket 8 has the processus lateralis mallei of 12, and the inside projection of 13. Fig. 4 is drawing 
showing one example of this invention using said gasket 8. The elasticity fillet section 14 prepared 
inside the gasket 8 bends inside, as insertion of a solar panel 5 illustrated, and it plays the role of a seal 
and shock absorbing material. Moreover, the internal projection 13 plays the role of positioning of a 
solar panel 5. And the processus lateralis mallei 12 contacted the slot of an outer frame 6, made free 
space in the slot of an outer frame 6, and has played the role which buffers the relaxation and the impact 
of stress by thermal expansion etc. 

[0013] Fig. 5 is drawing showing the cross section at the time of applying a sealant 9 inside a gasket 8. 
At this time, it prevents that the internal projection 13 of a gasket plays the role of positioning, and the 
excessive sealant 9 protrudes it. Furthermore, the role with which the elasticity fillet section 14 also 
stops the flash of a sealant 6 is played. 

[0014] About the approach of assembling formation of seal structure, and a solar cell module, it is the 
same as that of an example 1 . 

[0015] (Example 3) Fig. 6 is drawing showing another example of this invention gasket. This gasket 8 
has the guides 17 and 18 which become opening from flexible plastics based on the gasket 8 shown in 
Fig. 3 explained in said example 2. These opening guides 17 and 18 are connected with the elasticity 
fillet section 14, and if the elasticity fillet section 14 is pushed on a solar panel 5 and falls, the opening 
guides 17 and 1 8 will be transformed by them so that a solar panel 5 may be inserted, as it was pulled - 
inside and shown in Fig. 7. 

[0016] About the approach of assembling formation of seal structure, and a solar cell module, it is the 
same as that of examples 1 and 2. 

[0017] (Example 4) Fig. 8 is drawing showing another example of this invention gasket. This gasket 8 
has the pad 20 which becomes opening from flexible plastics based on the gasket 8 shown in Fig. 1 
explained in said example 1 . Although formed of coincidence extrusion molding, the elasticity pad 20 
may be stuck after casting hard and elasticity separately. This elasticity pad 20 plays the role of a seal 
and shock absorbing material like the elasticity fillet section of said examples 2 and 3. Fig. 9 is drawing 
showing one example of this invention using said gasket 8. Here, although not illustrated, it is possible 
to use a sealant 9 together as well as said example. 

[0018] About the approach of assembling formation of seal structure, and a solar cell module, it is the 
same as that of examples 1 and 2. 

[0019] (Example 5) It is drawing showing another example of this invention gasket in Fig. 10 and Fig. 
1 1. In Fig. 10, the internal organs of the piece 19 of a spring functional reinforcement metal are carried 
out inside a gasket 8, and it has united with it. Moreover, in Fig. 1 1, the piece 19 of a spring functional 
reinforcement metal is mated, and it is uniting with the outside of a gasket 8. It can insert at the time of 
molding of plastics, or both can mate and carry out coincidence molding. As a piece 19 of a spring 
functional reinforcement metal, a griddle is usually used, and bending is carried out free from a tape-like 
raw material, and it is inserted in the extruder of plastics, and is really cast by molding and coincidence 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi__ejje 



8/27/2007 



,JP,2000-1 14570, A [DETAILED DESCRIPTION] 



Page 4 of 4 



of plastics. It is possible to control rigidity and the spring engine performance free by changing a 
presentation and thickness of the griddle used at this time, and a bending configuration. If a thick steel 
plate is used for a while, a module without an outer frame 6 is also possible. 

[0020] (Example 1 of a comparison) As conventionally shown in Fig. 12, Fig. 13, and Fig. 14, in order 
for the gasket 8 to carry out the configuration of an abbreviation L typeface or the typeface of KO and to 
operate it as shock absorbing material, rubber or flexible plastics has been used altogether. The spring 
function of this invention gasket 8 is not obtained from such a configuration and the quality of the 
material. Moreover, since an elastic gasket has very bad slipping nature, correction of the location of a 
gasket 8 or the location of a solar panel is difficult for it at the time of a module assembly. 
[0021] 

[Effect of the Invention] As explained above, according to this invention, it can prevent that can carry 
out perfectly sealing between an outer frame 6 and a solar panel 5 not related to the dimensional 
accuracy of the path clearance between transparence cover glass and an outer frame, water etc. 
trespasses upon the interior of a solar panel, and a solar battery element deteriorates. Moreover, if 
optimum dose spreading of the sealants 9, such as isobutylene isoprene rubber, is carried out at the time 
of a module assembly, a sealant 9 will not overflow into a front face according to the effectiveness of 
positioning of an inside projection of a gasket 8. Moreover, since a gasket 8 eases distortion for the 
coefficient of linear expansion of an outer frame 6 and a solar panel 5 to differ, and stress and the 
outside edge of a solar panel is firmly pinched, even if it receives a heat cycle in use [ in the outdoors / 
long-term ], even if it is the area which poor sealing does not occur and receives the salt damage along 
the seashore etc., generating of **** of the solar-battery output by this poor sealing can be prevented. 
[0022] Moreover, since it sets like the assembler who considers as a solar cell module, the hard gasket 8 
is used and it is [ it is easy to carry out handling and ] easy to carry out positioning of each part material, 
while the working capacity of an assembly increases, the drum status change form of the appearance by 
poor bolting of an outer frame can be prevented. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the longitudinal-section front view having shown the structure of the gasket used in 
this invention and the example 1. 

[Drawin g 2] It is the longitudinal -section front view having shown this invention and the seal structure 
of the solar cell module of an example 1 . 

[Drawing 3] It is the longitudinal-section front view having shown the structure of the gasket used in 
this invention and the examples 2 and 3. 

[Drawing 4] It is the longitudinal-section front view having shown this invention and the seal structure 
of the solar cell module of an example 2. 

[Drawing 5] It is the longitudinal -section front view having shown this invention and the seal structure 
of the solar cell module of an example 3; 

[Drawing 6] It is the longitudinal-section front view having shown the structure of the gasket used in 
this invention and the example 4. 

[Drawing 7] It is the longitudinal -section front view having shown this invention and the seal structure 
of the solar cell module of an example 4. 

[Drawing 8] It is the longitudinal-section front view having shown the structure of the gasket used in 
this invention and the example 5. 

[Drawing 9] It is the longitudinal-section front view having shown this invention and the seal structure 
of the solar cell module of an example 5. 

[Draw ing 10] They are this invention and the longitudinal-section front view having shown the structure 
of the gasket of other examples. 

[Dra win g 1 1] They are this invention and the longitudinal-section front view having shown the structure 
of the gasket of other examples. 

[Drawing 121 It is the longitudinal -section front view having shown the seal structure of the 
conventional solar cell module. (Publication of unexamined utility model application Showa 60-6254) 
[Drawing 13] It is the longitudinal -section front view having shown the seal structure of the 
conventional solar cell module. (Publication of unexamined utility model application Showa 59-1 12960) 

[Drawing 14] It is the longitudinal-section front view having shown the seal structure of the 
conventional solar cell module. (JP,8-148710,A) 
[Description of Notations] 

1 Transparence Covering 

2 Solar Battery Element 

3 Enclosure Material 

4 Moisture-Proof Sheet 

5 Solar Panel 

6 Outer Frame 

7 Gasket Fixed Slot 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/27/2007 



,JP,2000-1 14570,A [DESCRIPTION OF DRAWINGS] 



8 Gasket 

9 Sealant 

10 Lower Gasket Stop Corner Section of Outer Frame 

1 1 Up Gasket Stop Corner Section of Outer Frame 

12 Processus Lateralis Mallei of Gasket 

13 Inside Projection of Gasket 

14 Elasticity Fillet Section of Gasket 

1 5 Height for Up Stop of Gasket 

1 6 Height for Lower Stop of Gasket 

1 7 Up Opening Guide of Gasket 

1 8 Lower Opening Guide of Gasket 

19 Piece of Spring Functional Reinforcement Metal of Gasket 

20 Elasticity Pad of Gasket 
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